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A  questionnaire  survey  was  conducted  of  Army  aviators  who  had  experienced 
extended  periods  of  nonflying  or  of  flying  only  the  minimum  number  of 
hours  required  by  Army  regulations  to  maintain  proficiency,  in  order  to 
determine  th«  loss  of  flying  ability  experienced  and  the  refresher  training 
required  for  combat  readiness.  Analysis  of  the  data  obtained  indicated 
that  flight  excusal  followed  by  refresher  training  would  provide 
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FOREWORD 


This  report  describes  the  results  of  a  survey  performed  for  the  Department  of  the 
Army  by  the  Human  Resources  Research  Organization  (HumRRO),  as  a  part  of 
Exploratory  Research  84,  The  objective  was  to  determine  the  loss  of  flying  ability  during, 
and  the  refresher  training  requirements  after,  extended  episodes  during  which  Army 
aviators  did  no  flying,  or  flew  only  the  minimum  number  of  hours  required  to  maintain 
proficiency  as  prescribed  by  Army  regulations. 

The  research  was  performed  at  HumRRO  Division  No.  6  (Aviation),  Fort  Rucker, 
Alabama.  Dr.  Wallace  W.  Prophet  is  Director  of  the  Division.  Dr.  Robert  H.  Wright  was 
responsible  for  the  conduct  of  this  research.  Mr.  D.  Schley  Ricketson  participated  in  the 
development  and  conduct  of  the  survey. 

Military  support  was  provided  by  the  U.S.  Army  Aviation  Human  Research  Unit 
while  LTC  Robert  O.  Carter  w.is  the  Unit  Chief.  LTC  Donald  E.  Youngpeter  is  the 
present  Unit  Chief. 

The  cooperation  of  the  aviators  who  completed  the  survey  and  of  the  administrative 
personnel  in  many  Army  aviation  units  was  an  essential  factor  in  collecting  the  data  upon 
which  this  report  is  based. 

The  ER-84  research  for  the  Department  of  the  Army  was  conducted  under  Contract 
DAHC  19-73-C-0004.  Army  Training  Research  is  performed  under  Army 
Project  2Q062107A745. 


Meredith  P.  Crawford 
President 

Human  Resources  Research  Organization 


MILITARY  PROBLEM 


With  the  reduction  in  Vietnam  hostilities,  large  "umbers  of  Army  aviators  were  given 
nonflying  duty  assignments.  Proficiency  flying  has  traditionally  been  required  in  such 
assignments.  However,  the  specific  restrictions  on  proficiency  flying  that  have  been 
enacted,  and  the  reduced  funding  available,  necessitate  limitations  on  the  amount  of 
proficiency  flying  performed  by  Army  aviators.  The  consequences  to  flying  skills  and 
refresher  training  requirements  of  reducing  or  eliminating  proficiency  flying  have  not 
been  defined  quantitatively  by  any  of  the  services,  and  no  data  exist  for  helicopter  pilots. 
Such  data  are  needed  to  enable  the  Army  to  determine  the  lowest-cost  proficiency  flying 
and  aviation  combat  readiness  training  that  would  be  compatible  with  operational  readi¬ 
ness  objectives. 


RESEARCH  OBJECTIVES 

The  objective  of  this  research  is  to  obtain  information  on  the  rates  of  loss  of  various 
types  of  flying  skills  by  Army  aviators,  and  the  refresher  training  necessary  to  reacquire 
flying  proficiency  following  episodes  of  proficiency  flying  or  flight  excusal  for  periods  of 
up  to  three  years.  The  Army  requested  data  on  the  effects  of  three  background  variables 
and  seven  specific  questions  related  to  combat  readiness  training  policy  planning. 


RESEARCH  APPROACH 

A  survey  of  pilots  who  had  experienced  extended  periods  of  flight  excusal  or 
proficiency  flying  status  was  used  to  obtain  data  to  answer  the  questions  raised.  The 
survey  questionnaire  obtained  comprehensive  data  on  the  flying  experience  of  each 
responding  aviator.  The  aviator  was  asked  to  recall  data  on  his  flying  ability  before  the 
episode  of  nonflying  or  proficiency  flying  that  he  had  experienced,  and  his  ability  after 
the  episode  and  the  refresher  training  that  was  required. 

There  were  58  usable  questionnaires  obtained  from  aviators  who  had  experienced  an 
extended  period  of  flying  excusal,  and  117  were  obtained  from  aviators  who  had 
experienced  an  extended  period  of  time  during  which  ;hey  flew  only  the  number  of 
hours  (minimum8)  that  were  required  to  maintain  flying  status. 


FINDINGS 

(1)  For  Army  aviators  who  had  standard  instrument  ratings,  the  data  obtained 
indicated  that: 

(a)  In  comparison  with  nonflying  periods,  flying  minimums  resulted  in  a 
slightly  lower  rate  of  loss  of  flying  skill  and  a  slightly  lower  total  loss  of  flying  skill  for 
any  given  length  of  episode.  Minimums  reduced  loss  of  visual  flying  rules  (VFR)  skill  by 
20%,  and  instrument  flying  rules  (IFR)  loss  by  10%. 

(b)  Practically  all  (90%)  of  the  loss  in  flying  ability  that  occurs  over  extended 
periods  of  time  occurs  within  12  months.  After  12  months,  flying  ability  and  refresher 
training  required  remain  practically  constant. 
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(c)  At  the  start  of  episodes  of  nonflying  or  flying  minimums,  flying  ability  on 
skills  under  VFR  was  reported  as  being  considerably  better  than  on  IFR.  The  rate  of  loss 
in  flying  ability  was  about  the  same  for  VFR  and  IFR  skills;  but,  since  the  levels  of 
ability  were  quite  different  at  the  start  of  the  episode,  it  can  not  be  concluded  that  these 
rates  of  deterioration  in  VFR  and  IFR  flying  skills  would  be  the  same  if  equal  beginning 
ability  existed.  The  form  of  the  retention  curves  suggests  that  IFR  skills  would  deteri¬ 
orate  more  rapidly  if  IFR  ability  at  the  start  of  the  episode  was  equal  to  ability  on 
VFR  skills. 

(d)  For  aviators  who  did  no  flying  as  well  as  for  those  who  flew  minimums, 
ability  on  VFR  flying  skills  remained  above  the  minimum  acceptable  level  of  ability  that 
was  required  to  graduate  from  the  initial  entry  flight-training  course.  However,  on  IFR 
flying  skills,  about  one-half  of  the  aviators  (50%  of  those  not  flying,  40%  of  those  flying 
minimums)  dropped  below  this  minimum  acceptable  level  of  ability  after  12  months— and 
flying  minimums  had  only  a  small  effect  on  this  proportion. 

(e)  After  one  year,  flying  minimums  reduced  the  refresher  flight  instruction 
required  for  resumption  of  pilot-in-command  flying  duties  to  an  average  of  12  hours, 
compared  to  the  19  hours  required  by  aviators  who  did  not  fly  at  all. 

(f)  After  one  year,  flying  minimums  reduced  the  refresher  flight  instruction 
actually  received  to  6.5  hours  from  8.5  hours  for  the  nonflying  group. 

(2)  In  terms  of  refresher  flight  instruction  actually  received  by  all  the  respondents: 

(a)  Proficiency  training  in  light  proficiency  aircraft  reportedly  increased 
refresher  training  time  required  by  about  one  hour  over  that  required  after  not  flying  at 
all  (8.0  vs.  6.8  hours),  while  proficiency  training  in  operational  aircraft  reduced  refresher 
training  by  one  and  one-half  hours  (6.4  vs.  6.8  hours). 

(b)  There  was  no  significant  difference  between  fixed-  and  rotary-wing  aircraft 
in  the  amount  of  refresher  flight  instruction  received. 

(c)  The  effects  of  flying  experience  on  refresher  flight  instruction  received 
indicate  a  general  trend  of  both  very  inexperienced  and  more  experienced  pilots  receiving 
less  refresher  training  than  pilots  of  moderate  experience  (7  to  36  months  or  500  to 
2,000  hours).  Moderate-experience  pilots  averaged  around  7.5  hours  refresher  flight 
instruction,  while  both  very  inexperienced  and  more  experienced  pilots  received  an 
average  of  about  4.5  hours.  There  was  some  indication  of  a  continuing  slow  decline  in 
refresher  training  required  with  experience  for  highly  experienced  pilots.  The  reduced 
refresher  training  for  very  inexperienced  pilots  can  be  attributed  to  the  dost?  supervision 
such  aviators  would  usually  receive  after  joining  a  unit. 

(3)  The  data  obtained  indicate  that  a  program  of  flying  excusal  followed  by 
refresher  training  should  be  considerably  more  economical  and  effective  in  providing 
proficient  aviators  to  operational  units  than  would  a  program  of  periodic  proficiency 
flying  as  it  has  been  performed  in  the  past.  If  a  program  of  periodic  flying  is  used,  the 
data  indicate  that  intervals  of  not  more  than  six  months  should  exist  between  periods  of 
training  in  IFR  skills  that  would  bring  aviators  back  up  to  fully  competent  !wels  of 
ability.  No  periodic  training  on  VFR  skills  would  be  needed  over  three-year  intervals  to 
maintain  ability  equal  to  or  above  that  required  for  graduation  from  tho  initial  entry 
flight- training  course. 
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CONCLUSIONS 


(1)  Proficiency  flying  as  typically  performed  in  the  past  has  not  been  effective  in 
maintaining  flying  skills  at  high  levels  of  proficiency.  Large  losses  in  flying  ability 
occurred  whether  or  not  proficiency  flying  was  performed. 

(a)  VFE  flying  skills  generally  remained  acceptable  for  up  to  three  years 
without  any  flying. 

(b)  IFR  flying  skills  became  less  than  acceptable  after  one  year  for  nearly 
one-half  the  Army  aviators  surveyed,  even  if  minimums  were  flown. 

These  data  indicate  that  IFR  flying  skills  should  receive  primary  emphasis  in 
proficiency  or  refresher  training,  and  that  such  training  should  be  highly  structured  to 
assure  that  maximum  training  value  is  realized. 

(2)  The  typical  retention  curves  found  for  other  skills  were  also  found  for  flying 
skills,  with  the  highest  losses  occurring  soon  after  training  and  experience.  These  loss 
rates  of  flying  skills  decrease  to  nearly  zero  after  one  year.  The  retention  curves  can  be 
exploited  administratively  to  reduce  proficiency  ard  combat  readiness  training  costs  in 
various  ways,  but  they  clearly  indicate  that  the  higher  levels  of  flying  ability  will  be 
maintained  only  through  regular  and  frequent  synthetic  training  or  actual  flying 
experience. 

(a)  After  12  months  of  flight  excuse],  refresher  training  requirements  remain 
about  the  same  for  longer  periods  of  time,  such  its  two  or  three  years.  The  shape  of  the 
curves  suggests  that  any  training  six  months  or  more  prior  to  resuming  operational  flying 
duties  will  have  little  value, 

(b)  To  continually  maintain  a  minimally  acceptable  level  of  flying  ability, 
refresher  training  to  bring  aviators  up  to  standard  would  be  required  at.  least  every 
six  months. 

(3)  The  slight  increase  in  refresher  training  time  required  when  simple  Sight  aircraft 
were  used  in  proficiency  flying  indicates  that  the  compatibility  of  aircraft  configuration 
used  for  proficiency  and  refresher  training  is  a  factor  that  merits  close  consideration  in 
the  management  of  proficiency  training.  It  needs  to  be  recognized  Ural  flying  different 
aircraft  for  proficiency  than  those  used  for  refresher  training  may  actually  interfere  with 
certain  flying  skills  (where  to  look  and  reach,  in  particular)  due  to  differences  in  crew 
station  configuration  or  procedures,  Compatibility  of  configuration  and  procedures  seems 
to  be  a  critical  factor  in  proficiency  training  of  experienced  pilots  that  has  not  received 
sufficient  recognition. 

(4)  Since  only  a  amah  amount  of  refresher  flight  training  is  required  after  flight 
excusal,  only  extmnoly  Jaw-cost  synthetic  training  devices,  not  now  available  in  the 
Army  (but  available  in  the  civil  general  aviation  market),  appear  to  have  any  potential  of 
providing  periodic  proficiency  training  at  lew  cost  than  refresher  training  alone,  after  two- 
or  three-year  excusal  periods,  The  proficiency  training  value  of  these  very  low  cost 
training  devices  has  not  been  determined  for  Army  aviation  applications.  Comparison  of 
the  training  value  of  these  devices  with  that  of  actual  flying  and  with  more  complex 
synthetic  training  devices  is  needed  to  provide  the  data  required  for  the  tradeoffs  that 
need  to  be  considered  in  defining  the  most  effective  and  lowest-cost  program  for 
attaining  aviator  proficiency  and  combat  readiness  objectives.  If  these  very  low-cost 
synthetic  training  devices  dc  not  have  significant  training  value,  probably  the  lowest-cost 
program  for  providing  operational  units  with  proficient  aviators  would  involve  flight 
excusal  followed  by  refresher  training  just  before  or  ujxrn  assignment  to  an  opera¬ 
tional  unit. 
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(5)  The  data  obtained  suggest  that  IFR  training  in  a  specific  aircraft  configuration 
may  alone  be  sufficient  to  maintain  ah  acceptable  (but  not  highly  proficient)  level  of 
overall  flying  ability  in  that  aircraft.  If  so,  it  is  probable  that  a  synthetic  training  device 
in  the  configuration  of  that  aircraft  could  also  be  used  to  maintain  this  acceptable  level 
of  flying  ability. 
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Retention  of  Flying  Skills  and 
Refresher  Training  Requirements: 
Effects  of  Nonflying  and 
Proficiency  Flying 


Chapter  \ 

INTRODUCTION 


ORJBCTIVIS 

I. it  ilt>  factual  Information  exlsta  regarding  the  effect*  uf  proficiency  fly  inn  on 
retention  of  Hymn  skill*  and  refreshes  training  requirement*,  Mut'h  of  the  available  data  is 
Itasttl  upon,  or  could  have  Iteen  influenced  hy,  pilot  opinion  making  it  a  pottr  lutsis  for 
management  decisions  regarding  proficiency  flying  programs,  For  several  reason*  the 
number  of  Army  aviator*  in  nonflying  assignment*  ha*  recently  increased  sututwnlially,  a 
practice  likely  to  continue  for  at  I  etui  several  year*,  At  the  aame  lime,  funding  limitation* 
have  made  it  difficult  It*  provide  the  increase  in  aircraft  ami  other  resource*  needed  to 
accommodate  thia  increased  proficiency  flying  requirement,  Outgrew  ha*  recently 
reatrteted  proficiency  flying  In  certain  type*  of  assignment*,’ 

The  lack  of  acceptable  data  on  the  effect*  of  nonflying  and  proficiency  flying  tut 
flying  ability  and  refresher  training  make*  it  difficult  to  determine  the  impact  of  variou* 
potential  proficiency  flying  and  ('omlait  Readme**  Flying  (t'KK)  training  policies  on 
overall  comltat  readme**  and  costa.  It  i*  the  purpose  of  this  study  to  provide  a  set  of  data 
that  should  imiwuvc  confidence  in  determining  an  optimum  proficiency  flying  and  t'ltF 
policy  for  Army  aviators, 

No  data  directly  relevant  to  the  Army  aviator  proficiency  flying  situation  ait) 
available  in  the  literature.  Avallalde  laboratory  data  have  !>een  reviewed,’  Theae  data 
indicate  that  the  perceptual-motor  skills  involved  in  aircraft  control  should  be  retained 
well  and  regained  rapidly,  while  procedural  skill*  should  lx*  tarone  to  loss  and  require 
emphasis  in  retraining.  No  data  reasonably  pertinent  to  lose  and  renequlsltiwo  of  the 
complex,  integrated,  whole- task  skill*  of  the  proficient  pilot  were  found  in  the  literature. 
A  recent  review  on  the  degradation  of  learned  skills  (J[)  reached  the  same  conclusion  as 
regard*  complex  flying  skills, 

Several  rv|K>its  ($,  d,|  indicate  that  most  Air  Force  and  Navy  pilot*  generally  "feel 
they  should"  and  "want  to"  (terform  proficiency  flying  when  not  in  an  operational  flying 
assignment.  Furthermore,  the  general  consensus  is  that  they  would  prefer  to  perform  this 
proficiency  flying  in  first-line  combat  aircraft,  Although  no  detailed  quantified  informa¬ 
tion  on  the  effect  of  proficiency  flying  on  refresher  training  requirements  in  these 
service*  was  found,  various  oUervatlous  make  it  ap|>ear  that  the  im|>nct  of  usual  t'HF 
flying  is  only  a  few  hours  on  the  refresher  training  received  prior  to  rejoining  an 
operational  unit.  It  also  seems  probable  that  the  impact  of  usual  proficiency  flying  in  a 
first-line  combat  aircraft  would  only  moderately  reduce  replacement  training  below 
normal  refresher  flight  hours, 

Army  warrant  officer  aviators  seem  comparable  to  Air  Force  and  Navy  pilots  in 
their  attitude  toward  proficiency  flying;  both  groups  tend  to  regard  themselves  primarily 
aa  professional  pilots,  In  contrast,  the  commissioned  Army  aviator  generally  tends  to 
regard  his  role  as  officer/soldier  as  primary,  and  his  flying  duties  as  secondary,  Therefore, 
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it  w  reasmmhle  to  expect  the  Army  Aviator  commissioned  officer  to  ItAVe  somewhAt 
different  Attitudes  Aland  proficiency  flying  when  there  |*  the  potential  of  this  flytiiM 
interfering  with  ihe  performtuioe  of  wltAi  >»««  consider*  io  l*>  ht*  prtntAry  duties  foim 
pArisnn  of  MvnilMhlo  evidence  (is  6),  although  Untiled,  support*  this  analysis  will*  indicA> 
Iton*  that  relatively  small  percentage*  of  commissioned  Ahoy  avialm1*  would  lonvo  the 
Army  a*  a  career  Imcanae  of  Urn  Im'K  of  opportunity  for  iwofniency  flying,  tit  should  Ire 
noted,  however,  ihnt  concurrent  removal  of  nylon  |wy  might  have  a  more  significant 
imiaoi  on  retention,) 

A  conclusion  from  Uo>  above  is  that  ehmimuton  of  annual  minimum*  during 
nonflytnn  assignment#  is  a  proficiency  nylon  Mid  ('HI*'  option  that  merit*  cjoae 
consideration,  The  saving*  in  t'HK  resource*  and  mimltera  of  acchleots  would  he  major 
advantages,  provided  ihe*e  saving*  would  oof  I*  negated  hy  increase*  in  refresher  training 
costa  or  unaeceplable  reduction*  in  comlrat  flying  readiness, 

In  nnmy  flyinn  assignment*,  Ihe  actual  flyinn  required  may  l*»  conslderatdy  less  limn 
required  annual  minimum*,  wilii  Urn  consequence  thnt  these  minimum*  increase  unit 
nylon  hour*  alxwe  Ihuse  necessary  to  perform  the  null  mission,  A  (wlicy  such  a* 
"reoaney  of  experience  in  type"  prior  to  performing  a*  pilot  (similar  to  civilian  require¬ 
ment*!  onnlil  reduce  Hymn  hour*  him)  provide  Mler  ami  safer  pilot*  when  they  do  fly 
than  wooltl  the  nnmy  hour*  of  "boring  hole*  in  the  sky"  to  meet  annual  minimum*. 

The  primary  focus  of  this  study  was  to  ohtAin  InforniAtion  on  the  rates  of  Umu  of 
various  typo*  of  flyinn  skill*  hy  Army  aviators,  aih!  the  refresher  irKininn  needed  to 
reacquire  flyinn  proficiency  following  episode*  of  proficiency  nylon  or  flight  exousal,  Tim 
Department  of  Army  request  for  thi*  study  provided  specific  guidance  a*  follow*: 

A'cope,  .xpeedtc  topic*  for  separate  investigation  of  the  fixtHl  winn  un,l  roiAry- 
wlnn  Aviator*  aiv  to  ite  tm*e<!  upon  the  fniiowinn  neneral  (pi«Uf1i  «Hun»: 

(li  'ISvelve,  U4  ,  «otl  aii  ioottih  jwvimi*  of  oonf|yli\||. 

(U)  Aviatttr  experieooe  of  three,  seven,  tl,  tuul  15 
year*’  nervk'e  an  a  r«te<i  pilot, 

(a|  Tire  retptiretl  profu'leney  level  for  operational 
flyinn  *hi(y  i«  that  level  retptlred  for  nr*ihiatUm 
frttm  Ute  U,S,  Army  Aviation  School  (either  fixe«l- 
winn  or  ru<«ry-winni  initial  eolry  flight  count*. 

QueWtomt  tt>  Ite  anaweretl  ft«r  each  ctnnhinadon  of  eximrieote  anti  non  living 
time  are: 

(t|  What  tytm  of  aviation  skill*  most  rapidly  deteri¬ 
orate  durtnn  periods  of  non-flyingV 
(Si  What  is  the  extent  of  this  deterioration? 

(%1)  What  are  the  retpdrementx  for  refresher  training  to 
rv-eatahllah  tire  aviator's  original  prttficlenoy  level 
following  tire  various  non-flying  periods? 

(4)  Will  periodic  flying  during  the  non-flying  tour  of 
duty  materially  affect  the  aviator's  proficiency  and 
reduce  refresher  training  requirements'* 

(5i  If  periodic  flying  Is  recommended,  at  what  interval 
and  how  much  flying  should  la*  accomplished? 

(<i>  Does  flying  relatively  simple,  light  aircraft  con¬ 
tribute  to  proficiency  in  sophisticated  complex 
aircraft? 
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(?)  What  is  the  comparison  of  refieshw  training 
requirements  fur  non  flying,  periodic  flying  uf 
liuhl  proficiency  aircraft,  and  periodic  tfly(nn  uf 
oiteraUonal  aircraft? 


AW*  ROACH 

Surety  and  tempting  Coniidtfailoni 

11(0  aehnUon  uf  the  survey  approach  fur  conduct  uf  this  study  was  dictated  by  a 
i-omhinatinn  uf  factors,  l*rimarily,  Ibu  survey  approach  was  tbu  unly  practical  means  fur 
providing  any  meaningful  data  within  a  period  uf  about  one  year,  (Hmslderatian  uf  all 
factor*  indicated  that  a  survey  would  also  provide  the  moat  affiliate  answers  ahurt  uf  a 
lung' term,  large-scale,  fuatiy  effort  uf  in  flight  performance  meaaurement,  When  it  IxH-ame 
evident  that  the  atudy  would  have  to  lie  limited  to  approximately  a  one-year  |ieriod, 
activities  directed  toward  conaideratiun  uf  in  flight  or  aimutatur  |ierformance  meaaure¬ 
ment  were  discontinued,  and  all  effurt  waa  dirt-fled  toward  uhtaining  maximally  uaefpl 
data  through  a  aurvey  approach, 

Difficulty  in  obtaining  aoeeaa  to  subject*  w'->  were  terminating  une-  to  three-year 
nunflying  episode#  waa  one  major  deterrent  to  uaing  the  direct  in-flight  meaaurement 
approach,  At  the  atari  uf  the  effurt,  it  appeared  that  there  were  leaa  Uian  a  duaen 
potential  auiijefU  in  the  Army,  and  accena  to  them  fur  teating  prior  to  any  refreaher 
flight  training  apiieared  difficult  to  control.  t'untrolling  aaaigmuent  of  a  pilot  in  a 
nunflying  atatna  for  perioda  of  up  to  three  yearn,  although  administratively  possible,  alao 
appeared  difficult  to  achieve  with  an  acceptable  level  of  confidence  tweause  of  peraonnel 
management  conaiderntiona.  Therefore,  In  addition  to  the  length  of  time  tiie  atudy  would 
have  to  take  and  the  need  to  develop  new  in  flight  pilot  performance  measurement 
techniques,  control  of  the  teat  auhjvcl  population  appeared  to  reproaent  a  algnificanl  >iak 
in  a  long  term,  direct,  performance-measurement  approach, 

No  practical  way  to  identify  aviators  who  had  experienced  an  extended  period  of 
nonflying  could  be  determined;  and,  in  fact,  no  way  waa  found  lo  eattmatc  the  number 
of  aviator*  In  the  Army  who  might  have  experienced  aucli  episode*,  On  the  lauds  of 
informal  estimate*,  however,  it  was  judged  that  there  should  probably  la-  at  leaat  several 
hundred  aviator*  who  had  experienced  tlieae  nonflying  episode*  at  aome  time  in  their 
career*.  If  theae  aviator*  could  be  reached,  their  actual  experiences  regarding  refresher 
training  requirement*  and  lost  of  flying  skill  caused  by  tin-  episode  might  form  a 
reasonatily  sound  bast*  for  estimating  the  effects  of  such  an  episode  on  Army  uviators. 
Their  ability  to  recall  Uie  actual  refreaher  training  they  required  after  tho  episode,  in 
particular,  could  he  expected  to  be  accurate  within  a  few  hours  in  moat  case*.  Such  recall 
baaed  upon  actually  experiencing  the  situation  could  tie  expected  to  lx-  much  more 
accurate  than  gueases  by  aviator*  who  had  not  actually  had  tho  experience.  (It  should  be 
noted  that  a  potentially  large  group  of  subject*  in  nonflying  status  in  U.S.  Continental 
Army  Command  (CON ARC)  schools  at  the  time  of  this  survey  could  not  be  used, 
becauao  they  had  not  completed  their  schooling  or  had  not  completed  their  refresher 
flight  training.) 

In  addition  to  subject*  who  had  not  flown  at  all  for  an  extended  period  of  time,  a 
second  group  of  subject*  who  had  flown  only  the  CRF  proficiency  flying  prescribed  by 
regulation  waa  also  needed  to  serve  a*  a  comparison  or  "control  group"  and  to  answer 
questions  regarding  the  effect  that  waa  produced  by  the  type  of  aircraft  used  in  flying 
minlmums.  Because  of  the  uncertainty  regarding  the  number  of  "no  flying"  subject*  who 
were  available  or  who  would  respond,  a  third,  "no  instrument  flying"  category  of 
subject*  waa  Included  in  the  survey  as  a  backup  for  use  in  the  event  that  a  sufficient 
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number  of  NNg>on*e*  could  not  Iw  obtained  from  "no  flying"  subjects,  Hin«e  enough  "no 
flying"  auh)ecU  were  obtained,  it  wa»  not  neoeaaary  to  reaort  to  the  partial  answer*  that 
would  have  been  provided  by  theee  "no  inatrument"  auhjecla,  and  the  reauita  for  them 
will  not  be  considered  in  thia  report, 

Since  there  waa  no  way  of  identifying  sufficient  potential  subjects  from  available 
records,  a  "shotgun"  aampling  approach  waa  selected  for  obtaining  subject*.  The  unite 
and  location!  where  large  numbera  of  Army  aviaton  were  aaaigned  were  identified,  and 
aurvey  forma  were  aent  to  them  with  inetructiona  that  aviatora  with  pertinent  exiwrienee 
be  identified  and  requested  to  complete  the  aurvey.  The  number  of  uaahle  aurveya 
returned  by  thia  aampling  approach  waa  conaidered  sufficient  to  provide  anawen  to  the 
primary  question*  of  the  atudy,  'I'hcrefore,  follow-up  aampling  plana  for  obtaining  addi¬ 
tional  subject*  were  not  punued, 

The  aurvey  forma  returned  were  screened  to  eliminate  thoae  that  were  unuaable  or 
not  applicable  to  the  aelection  criteria  for  inclusion  hi  the  aample  to  be  uaed  for  analyaia. 
Among  thoae  subjects  excluded  from  the  aample  were  (a)  pilot*  who  immediately  after 
the  eptaode  had  entered  a  transition  or  other  forma)  course  In  whinh  the  training  waa 
baaed  on  a  standard  curriculum  rather  than  required  on  the  basis  of  proficiency  (if  a  pilot 
waa  not  qualified  in  the  aircraft  uaed  for  refresher  training  prior  to  the  end  of  the 
episode,  he  waa  excluded);  (It)  pUots  who  had  not  completed  the  nonflying  or  minimum 
only  episode  prior  to  answering  the  survey  (if  a  pilot  had  not  actually  completed  his 
refresher  training  after  the  episode,  he  waa  excluded);  (c)  pilots  whose  length  of  episode 
was  less  than  six  months,  or  could  not  be  determined;  and  (d)  certain  respondents  whose 
answers  did  not  conform  with  the  criteria  used  for  refresh er  training,  such  as  those  who 
listed  all  flying  done  over  several  year*  since  the  episode, 

Statistical  Confidence  Crltat  a 

The  usual  scientific  criterion  of  statistical  significance,  ,05-ihat  is,  expectation  of 
chance  occurrence  of  a  result  leas  than  one  tlmo  in  liO-waa  not  considered  appropriste 
for  application  to  most  of  the  questions  of  this  study,  If  an  obtained  difference  could  be 
expected  by  chance  one  time  in  five,  the  user*  of  the  obtained  data  probably  would 
consider  these  odds  sufficient  for  practical  significance.  Any  result  likely  to  be  obtained 
on  lesa  than  n  pure  50-&0  chance  basis  may  be  of  value  in  the  decisions  required 
regarding  CRF  policy, 

When  a  "significant  difference"  is  reported  hi  this  study,  therefore,  the  usual  .0& 
criterion  is  not  Implied.  Any  difference  likely  to  occur  by  chance  leea  than  ono  time  in 
five  will  be  treated  as  statistically  significant  (p<  .20)  in  the  results.  Usually  a  specific  or 
general  indication  of  the  level  of  significance,  or  the  difference  required  for  a  given  level 
of  significance,  will  be  indicated.  When  the  term  “no  difference"  is  used,  the  actual 
difference  would  be  expected  to  be  exceeded  by  chance  more  than  one-half  of  the  time. 

Uae  of  this  relaxed  criterion  for  significance  increases  the  chance  of  error  in 
accepting  a  difference  when  none  actually  exists,  but  reduces  the  chance  of  error  in 
concluding  that  no  difference  exists  when  one  actually  does. 

For  moat  users  of  the  study  results,  a  lack  of  difference  between  groups  is  likely  to 
bo  of  greater  interest  from  a  practical  standpoint  than  large  differences  between  groups  In 
the  expected  direction.  Since  the  results  of  this  study  generally  indicate  a  "no  difference" 
situation,  the  confidence  that  "no  difference"  really  exists  will  be  the  mnjor  concern  in 
interpretation  of  the  results. 


THE  SURVEY 

The  survey  consisted  of  two  major  sections.  (A  copy  of  the  headings  for  which  data 
were  obtained  in  the  survey  is  shown  in  Appendix  A.)  The  first  section  was  divided  into 
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four  part*  (hurt*  I,  II,  III,  mu)  IV),  and  obtained  background  information  about  the 
respondent  with  emphasis  on  the  type  ami  amount  of  hi*  flying  experience,  The  second 
•aotion  (hurt  V)  obtained  data  on  flying  ability  and  refresher  training  required  on  20 
categoric*  of  flying  akili,  and  provided  tire  criterion  measure*  uwd  in  thia  study.  The  20 
skill  categories  used  and  the  definition  provided  for  each  are  listed  in  Table  1. 

The  background  information  in  Urn  first  section  waa  used  to  define  groups  of 
subjects  corresponding  to  the  question*  of  concern  In  this  study,  and  the  aecond  section 
criterion  data  lor  these  group*  were  statistically  summarised  to  determine  the  differences 
between  groups.  The  criterion  measures  obtained  in  the  second  section  are  described  in 
greater  detail  below, 


CRITERION  MEASURES 

Pour  ratings  of  flying  ability  were  used  as  criterion  measures: 

Criterion  Afeosures  I  to  4 

(1)  Flying  ability  rating  when  initially  rated 

(2)  Flying  ability  rating  before  episode 

(3)  Flying  ability  rating  after  episode 

(A)  Drop  in  ability  during  episode  (derived  from  2  and  3) 

Ability  ratings  were  made  on  an  11  -point  scale  anchored  with  ability  descriptors  (see 
Figure  1 ).  The  critical  anchor  descriptor  for  this  study  was  the  "Just  Adequate"  Category  3, 
wh'ch  was  defined  to  correspond  with  the  minimum  ability  required  for  graduation 
from  tile  initial  entry  flight  training  course.  Thia  level  of  skill  waa  suggested  in  the  DA 
request  for  the  study  as  the  ability  criterion  for  performance  of  operational  flying  duties, 
seemed  to  (^appropriate  from  the  technical  research  standpoint,  and  was  considered  to 
be  the  abihtroiescriptor  subject  to  the  least  variability  in  interpretation  among  those 
considered  as  settling  anchors.  Another  important  anchor  waa  Category  6,  "Clearly 
Adoquate,"  which  was  defined  os  the  minimum  ability  sufficient  for  assignment  as  pilot 
in  command  of  «r>  aircraft  without  direct  supervision.  Tho  scale  was  designed  so  that  use 
of  the  top  and  bottom  categories  of  the  scale  would  tie  very  infrequent.  The  distribution 
of  ability  ratings  for  the  first  item  on  each  skill,  "When  First  Hated"  as  an  aviator, 
provided  a  basis  for  comparison  and  evaluation  of  use  of  the  scale. 

As  can  be  seen  in  Figure  2,  the  distribution  for  overall  flying  ability  when  first  rated 
clusters  near  the  center  of  the  scale  with  Category  1,  "Adequate",  used  most  frequently, 
and  no  ratings  below  the  3,  "Just  Adequate"  category,  which  represents  the  minimum 
level  of  skill  defined  as  required  for  performance  of  operational  flying  duties.  This 
conforms  with  oxpected  usage  of  the  scale  and  lends  credence  to  the  conclusion  that 
ability  ratings  falling  below  Category  3  represent  a  level  of  flying  skill  less  than  the 
minimum  ability  criteria  established  for  performance  of  operational  flying  duties.  It  may 
be  noted,  however,  that  a  number  of  respondents  rated  their  initial  flying  ability  quite 
high.  Most  of  these  pilots  would  appear  either  to  have  an  inflated  opinion  of  their  flying 
ability,  or  to  be  following  traditional  Army  evaluation  practices  in  which  any  ratings  less 
than  "Superior"  may  be  interpreted  unfavorably. 

The  ratings  for  Overall  Flying  Ability  before  the  episode  show  the  pattern  of  ratings 
shifted  higher,  as  would  be  expected,  with  ratings  of  "Competent”  and  "Highly 
Competent”  used  most  frequently.  In  general,  distribution  of  responses  on  the  ability 
rating  scale  conforms  closely  with  that  intended  and  expected,  and  icceptance  of  the 
data  from  it  appears  warranted  as  a  reasonable  approximation  to  the  actual  state  of 
affairs  in  regard  to  flying  ability  on  a  skill. 
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Part  V  A.  Flying  Ability*  Rating  Scale 
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Figure  2 


REFRESHER  TRAINING  REQUIREMENTS 

In  addition  to  the  ability  ratings  on  the  20  categories  of  flying  skills,  refresher 
training  requirements  for  each  of  these  skills  were  also  obtained.  For  each  category  of 
skill,  the  amounts  of  nine  different  types  of  refresher  training  or  refresher  experience 
requirements  were  obtained,  as  indicated  by  the  list  of  criterion  measures  5  through  13: 

Criterion  Measures  5  to  13 

(6)  Actual  academic  or  cockpit  refresher  training  after  episode. 

(6)  Actual  refresher  flight  instruction  after  episode. 

(7)  Actual  supervised  operational  flying  after  episode. 

(8)  Estimated  academic  or  cockpit  refresher  training  required  to  regain 

!  ability  on  skill  when  initially  rated. 

(9)  Estimated  refresher  flight  instruction  required  to  regain  ability  when 
initially  rated. 

(10)  Estimated  supervised  operational  flying  required  to  regain  ability 

‘  when  initially  rated. 

(11)  Estimated  academic  or  cockpit  refresher  training  required  to  regain 
pilot-in-command  ability. 

(12)  Estimated  refresher  flight  instruction  required  to  regain  pilot- 

t  in-comraand  ability. 

i  (13)  Estimated  supervised  operational  flying  required  to  regain  pilot- 

in-command  ability. 
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Academic  or  Cockpit  refresher  training  was  defined  as  including  all  types  of  study, 
instruction,  and  cockpit  time  with  no  power  applied  to  the  aircraft.  It  does  not  include 
synthetic  trainer  time  (which  was  obtained  in  a  separate  response  category). 

Flight  Instruction  was  defined  as  including  all  engine  running  time,  in  flight  or  on 
the  ground.  It  does  not  include  synthetic  trainer  time. 

Supervised  Operational  Flying  was  defined  as  including  all  flying  done  under  super¬ 
vision  in  support  of  the  operational  mission  of  the  unit  to  which  assigned. 

Actual  Refresher  Training  was  defined  as  “the  amount  of  refresher  training/ 
experience  which  was  actually  received  on  the  skill.”  The  amounts  of  Academic  or 
Cockpit  training,  Flight  Instruction,  and  Supervised  Operational  Flying  actually  received 
were  entered  in  this  column  for  each  category  of  flying  skill. 

Hours  to  Regain  Ability  at  Initial  Rating  was  defined  as  “the  amount  of  the  three 
types  of  refresher  training/experience  which  you  estimate  you  would  require,  if  any,  to 
regain  your  ability  at  the  time  when  you  first  received  a  pilot  rating  requiring  the  skill.” 

Hours  to  Regain  Pilot-in-Command  Ability  was  defined  as  “the  amount  of  the  three 
types  of  refresher  training/experience  which  you  estimate  you  would  have  required,  if 
any,  to  regain  the  level  of  ability  on  the  skill  required  to  resume  pilot-in-command 
flying  duties.” 

The  complexities  of  requesting  these  nine  different  types  of  refresher  training  were 
considered  necessary  in  order  to  avoid  various  ambiguities  in  interpretation  of  the 
meaning  of  “refresher  training,”  and  in  relating  it  to  a  specific  level  of  operational 
flying  ability. 

As  may  be  anticipated  in  a  survey  of  this  type  without  an  on-site  survey  team  to 
assure  consistency,  interpretation  of  the  various  response  items  varied  somewhat  from 
subject  to  subject.  Although  any  such  variations  in  subject  interpretation  are  of  concern 
in  data  analysis  and  data  interpretation,  examination  of  the  data  indicates  that  they 
should  not  have  a  significant  impact  on  the  validity  of  the  conclusions  derived  from  the 
primary  analyses  performed  on  the  data  obtained. 

The  major  difficulty  in  interpreting  survey  responses  concerns  the  distinction 
between  “Flight  Instruction”  and  “Supervised  Operational  Flying.”  Some  respondents 
appeared  to  consider  these  two  identical,  or  at  least  they  gave  identical  replies  to  the 
questions  on  these  two  types  of  refresher  training.  Whether  their  responses  should  be 
considered  one  and  the  same,  or  X  amount  of  Flight  Instruction  and  an  additional 
amount  of  X  Supervised  Operational  Flying,  could  not  be  determined.  In  most  cases  it 
appears  the  two  values  are  used  to  refer  to  the  same  block  of  flight  hours,  with  “Flight 
Instruction"  apparently  contributing  to  the  unit  mission.  In  other  cases,  t  appeared  that 
the  hours  listed  under  “Flight  Instruction”  are  included  within  the  larger  number  of 
hours  listed  under  “Supervised  Operational  Flying.” 

The  consequence  is  an  ambiguity  concerning  the  total  amount  of  refresher  flight 
training  of  both  “Flight  Instruction”  and  “Supervised  Operational  Flying"  types.  It  is  the 
sum  of  the  two  types  at  a  maximum,  and  at  least  the  larger  value  of  the  two  types.  A 
value  halfway  between  is  probably  a  reasonable  estimate  for  these  data.  No  attempt  was 
made  to  reconcile  this  ambiguity  >n  the  data  analysis  used.  It  would  have  required  highly 
subjective  decisions  and  was  not  regarded  as  a  major  concern,  in  view  of  the  relatively 
small  maximum  values  that  characterize  the  data.  However,  no  ambiguity  exists  regarding 
the  “Flight  Instruction"  type  01  refresher  training  used  for  analysis,  and  this  was 
considered  to  be  the  information  of  primary  interest  with  reference  to  proficiency  flying 
and  CRF  management,  since  most  of  the  costs  and  time  of  refresher  flight  training  should 
be  related  to  this  category. 

In  several  respects  the  number  of  refresher  training  hours  indicated  and  used  for 
analysis,  in  particular  the  “Actual”  hours,  is  on  the  high  side  for  some  individuals.  One 
reason  is  due  to  refresher  training  in  several  aircraft,  which  is  common  for  experienced 
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aviators  upon  assignment  to  a  unit  operating  several  types  of  aircraft.  The  time  in  each 
type  of  aircraft  was  obtained,  and  on  a  percentage  basis  this  multiaircraft  refresher 
training  was  found  with  about  equal  frequency  in  the  No  Fly  and  Minimums 
Only  groups. 

In  these  cases,  the  total  hours  of  refresher  training  received  in  all  types  of  aircraft 
was  used  for  data  analysis  and  all  of  these  hours  were  assigned  to  the  type  of  aircraft  in 
which  the  majority  of  refresher  training  was  received.  The  hours  of  refresher  training  in  a 
single  aircraft  was  not  selected  as  the  basis  for  data  analysis  in  these  cases,  since  arbitrary 
decisions  were  required  and  internal  inconsistencies  in  the  data  would  have 
been  introduced. 
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Chapter  2 

SYNOPSIS  OF  RESULTS 


The  primary  results  of  this  study  consist  of  dozens  of  comparisons  and  hundreds  of 
data  points,  which  can  be  examined  to  answer  the  main  questions  of  concern  and 
numerous  additional  questions  that  were  not  posed. 

In  any  presentation  of  such  a  voluminous  amount  of  data,  it  is  easy  to  lose  sight  of 
the  more  significant  results  obtained.  Therefore,  a  synopsis  will  be  used  to  present  what 
are  considered  to  be  the  major  results  of  the  study.  This  synopsis  will  be  based  on 
standard  instrument  rated  aviators,  since  current  planning  anticipates  that  all  Army 
aviators  will  be  standard  rated  in  the  future. 

The  results  presented  in  this  section  will  consist  mainly  of  combinations  of  several 
separate  analyses  and  smoothed  best-fit  curves  to  the  data,  in  order  to  illustrate  the 
results  more  clearly  than  would  be  possible  with  the  separate  raw  data  curves.  In  all  of 
the  curves  the  values  between  zero  and  six  months  episode  duration  are  simple  extra¬ 
polations  of  the  existing  data,  on  the  basis  of  the  assumption  that  loss  of  flying  ability 
and  refresher  training  required  will  be  zero  for  an  episode  of  zero  duration,  and 
therefore,  the  describing  curves  must  pass  through  zero  loss  or  zero  refresher  training  at 
zero  months  episode  duration. 

Linear,  exponential,  and  power  curve  fitting  routines1  were  used  to  determine  which 
type  of  function  resulted  in  the  best  fit  for  the  data.  (Empirical  values  of  zero  were 
changed  to  .1  for  the  exponential  and  power  functions  because  these  functions  do  not 
allow  for  zero  values.)  The  power  curve  was  found  to  provide  a  better  fit  than  the  linear 
or  exponential  curve.  The  least  squares  were  used  to  compute  the  best  fitting  power 
curve  equation  for  each  set  of  data;  these  equations  were  used  in  plotting  the  curves 
shown  in  this  report. 


EFFECTS  OF  MINIMUMS  ON  LOSS  OF  FLYING  ABILITY 

The  curves  of  mean  ability  in  Figure  3  illustrate  loss  of  ability  on  VFR  and  IFR 
flying  skills  reported  by  standard  instrument  rated  pilots,  as  a  function  of  length  of  the 
nonflying  or  minimums  episodes.  The  loss  function  of  standard  instrument  rated  pilots  is 
comparable  for  both  VFR  and  IFR  skills,  whether  or  not  minimums  are  flown.  The  rate 
of  loss  and  amount  of  loss  are  very  comparable  in  all  four  curves,  although  the  actual 
levels  of  ability  between  VFR  and  IFR  differed  substantially.  Flying  minimums  was 
found  to  slightly  reduce  the  estimated  rate  of  loss  and  amount  of  loss,  with  the  effect 
more  pronounced  for  VFR  flying  skill  than  it  is  for  IFR  skill.  Drop  in  ability  on  the 
10-unit  rating  scale  used  was  about  3  units  for  pilots  who  did  not  fly,  and  about  2.5  units 
on  VFR  skills  and  2.8  units  on  IFR  skills  for  pilots  who  flew  minimums.  Thus,  pilots 
who  flew  minimums  reported  losing  about  80%  as  much  on  VFR  ability,  and  about  90% 
as  much  on  IFR  ability,  as  pilots  who  did  not  fly  at  all. 

1  Then?  routine*  are  available  with  the  Hewlett  Packard  9810  calculator.  Uae  of  proprietary  name*  in 
thi«  report  i*  for  purpoie*  of  research  documentation  and  doe*  not  imply  endorsement  by  the  Department 
of  the  .Army  or  HumRRO. 
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Considering  variability  in  response*  (shown  for  Hftth  and  IBlh  percentile  pilots), 
VFR  flying  skills  remained  above  the  minimum  acceptable  level  of  ability  through  three 
years  for  almost  all  pilots  whether  they  flew  minimuma  or  not,  while  for  IKK  skill  some 
standard  instrument-rated  pilots  dropped  below  a  minimum  acceptable  ability  level  (8,0) 
by  six  months,  and  about  one-half  of  them  dropped  below  this  level  by  18  months, 
These  percentages  of  pilots  below  the  minimum  acceptable  level  of  ability  on  IKK  flying 
skill  were  not  significantly  affected  by  whether  mlnlmums  were  flown  or  not, 

The  difference  in  asymptotic  level  of  ability  for  VFR  and  IKK  skills  is  the  same  as 
the  difference  between  those  skills  at  the  start  of  tire  episode,  However,  there  is  no  basis 
for  concluding  that  these  usymptotlc  differences  are  due  to  the  initial  differences.  This  is 
a  potential  explanation;  however,  it  is  also  possible  tires*'  same  asymptotic  differences 
would  be  found  if  initial  IKK  ability  were  tho  same  ns  Initial  VKR  ability.  Initial  IKK 
ability  comparable  to  that  for  VFR  ability  might  ire  lost  more  rapidly  all  the  way  down 
to  the  asymptotic  IFR  level  of  ability  observed,  or  tire  rate  and  amount  of  loss  in  ability 
could  stay  the  same,  with  a  resultant  asymptotic  level  of  ability  comparable  to  that 
found  for  VFR  flying  skill,  A  true  situation  somewhere  between  those  two  extremes  is 
possible  if  initial  IFR  ability  were  increased  to  equal  that  for  VFK,  However,  air 
asymptotic  level  of  IFR  ability  close  to  that  observed  bore  for  IFR  skill  is  regarded  as 
most  probable. 

It  should  be  noted  that  ability  on  IFR  skids  of  pilots  who  did  not  have  a  standard 
instrument  rating  was  reported  as  being  considerably  lower  at  tho  beginning  of  tho 
episode  than  for  pilots  with  a  standard  rating  (4,6  versus  6,1),  and  dropped  at  a  slower 
rate  to  below  the  minimum  acceptable  ability  level  of  3.0  in  less  than  a  year. 

When  standard  instrument  rated  pilots  are  considered,  therefore,  no  difference 
appears  to  exist  between  VFR  and  IFR  flying  skills  in  terms  of  the  estimated  rate  of  loss 
or  amount  of  loss  in  flying  ability.  However,  due  to  the  lower  initial  level  of  ability  on 
IFR  skill,  the  average  level  of  IFR  ability  after  tho  episode  iB  at,  or  juut  above,  the 
minimum  acceptable  ability  level  (3.0).  This  indicates  that  about  one-half  of  the  standard 
instrument  rated  pilots  will  be  below  a  minimum  acceptable  level  of  ubility  after  an 
episode  of  one  year  or  more,  whether  or  not  they  engage  in  proficiency  flying  as  it  has 
been  conducted  in  the  past. 

For  practically  all  standard  instrument  rated  pilots  to  maintain  IFR  flying  ubility 
above  the  minimum  acceptable  level,  it  would  seem  that  refresher  training  is  required  at 
about  six-month  intervals.  VFR  refresher  training,  however,  would  not  be  necessary  for 
intervals  up  through  three  years,  in  order  to  maintain  ability  above  the  minimum 
acceptable  level  for  performing  operational  flying  duties.  These  data  would  seem  to 
indicate  that  it  would  be  most  profitable  to  devote  all  proficiency  flying  (or  the  great 
majority  of  it)  to  instrument  flying.  It  is  probable  that  some  part,  of  this  instrument 
training  would  transfer  to  VFR  flying,  with  consequent  high  confidence  that  VFR  flying 
skill  would  hold  up  above  the  minimum  acceptable  level  of  ability. 


EFFECTS  OF  MINIMUMS  ON  REFRESHER  TRAINING  REQUIREMENTS 

Figure  4  shows,  as  a  function  of  length  of  episode  of  nonflying  or  flying  minimumB, 
the  average  refresher  flight  instruction  received  by  standard  instrument  rated  pilots  before 
initial  resumption  (generally  supervised)  of  operational  flying  duties,  and  for  resumption 
of  unsupervised  operational  flying  duties  as  pilot  in  command  of  an  aircraft.  The  reports 
indicated  that  proficiency  flying,  in  comparison  to  not  flying  at  all  for  an  equal  period  of 
time,  reduced  refresher  flight  instruction  by  about  23%  (8.6  to  6.6  hours)  of  the 
instruction  required  to  begin  performing  flying  duties,  and  by  about  37%  (19  to  12 
hours)  of  the  estimated  instruction  required  to  perform  as  pilot  in  command. 
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a  J!"!!  !'  Uia?»rv^,gi  °f  a  tU  7  hoUr#  *"  rvrrw,l'er  n4l>»t  Instruction  represent  only 

«UW  °f  ,’rofl0i®n0y  fly,n«  U'**t  would  be  required  over  a  G>  to 

JJST* htoPrJ0d  °f  ■  rtuty’  «*•»•  «•  relatively  few  hours  of  refresher 

flight  instruction  required  without  any  flying  (8,5  to  ID, 5  on  thr  average),  and  nearly  as 

Hvha  ^it  h  "*?  ^  ^"teTi  ar@  noWn>  il  tou,d  *  included* that  proficiency 

3£* “  i  i  iT/1  P?rf?rmod  in  lhe  l^1  is  ®«moroleaMy  impractical.  The  ability 
retention  arid  retosher  training  data  together  clearly  indicate  that  a  policy  of  flying 

mcusoI,  foUowed  by  refresher  trahiing  l>efore  resumption  of  operational  flying  duties 

!\en  ,fProv  de.  Un‘f*  711'*  COnai  ,Pnihly  ,no™  Proficient  aviators  at  considerably  less  cost! 
hll  ,!  8  improvement  in  the  effectiveness  of  proficiency  training  should  be 

?  *  Iw  **"*“  >V8r*ge  *mounU  of  r»ftreaher  training  required  after  flying  excusal 

Indicate  that  excuaal  plus  refresher  training  should  he  more  economical,  unless \he  coats 
of  proficiency  training  could  bo  reduced  significantly, 
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Chapter  3 

DETAILED  RESULTS 


The  detailed  result*'  will  Iw  presented  primarily  in  the  form  of  answers  to  the 
Heope  fatter*  tool  question*  poaed  in  the  request  for  the  study,  ami  additional  factors 
assessed  due  lo  various  research  considaraiions,  Unleas  otherwise  indicated,  Urn  refresher 
braining  measure  ueed  for  comparisons  it  the  maximum  value  reported  hy  each  pilot  for 
any  of  the  four  overall  flying  skill  categories  (HkUlt  V,  VI,  V2,  and  Vdi  Numeroua  other 
measure*  could  ire  oonridered,  hut  uaing  all  13  meaauree  obtained  could  he  confusing  to 
the  reader  and  thia  composite  waa  regarded  aa  the  beat  alngle  meaaure,  Unleaa  a  more 
restricted  aample  it  indicated,  the  aample  baaia  of  the  comparison  la  all  pilota  meeting 
templing  acceptance  criteria,  About  half  of  theee  pilota  had  a  atendard  inatrument  rating 
and  half  did  not, 


SURVEY  RETURNS 

Of  ft.ftOQ  aurvey  forma  sent  out  in  tlte  "shotgun"  aampling  approach,  B2ft  were 
completed  and  returned.  Of  theac  52ft  retuma,  a  total  of  17ft  were  used  in  at  leaat  part 
of  the  data  analyst*  117  In  tin.  Minimum*  Only  category  and  58  in  the  No  Flying 
category.  Complete  retuma  for  all  itema  were  obtained  for  Oft  Minimum*  Only  and  41  No 
Flying  pilota.  One  hundred  and  twenty-four  of  the  retuma  not  uaed  fell  in  the  backup  No 
Initrument *  category  that  was  not  analyaed,  and  the  remaining  226  did  not  meet  one  or 
more  of  tlte  criteria  for  incluaion  in  the  analysis— primarily  noncomplotion  of  the  epiaodo 
or  the  refresher  training  after  it, 

The  number  of  usable  returns,  while  leas  than  desired,  waa  generally  sufficient  to 
answer  the  primary  questions  of  concern  in  the  study  with  reasonable  statistical 
confidence, 


ANALYSIS  OF  DATA 

Tho  number  of  potential  analyses  is  so  extensive  for  the  large  number  of  combina¬ 
tions  of  factors  on  which  data  were  obtained  in  thia  survey  that  complete  analysis  will 
not  be  attempted,  To  fully  review  the  factors  considered  for  all  260  akiU/criterion 
measures  would  also  be  prohibitive.  Consequently,  only  a  few  single  or  composite 
criterion  measures  were  used  to  answer  most  questions  considered.  Although  these  were 
selected  as  moat  appropriate  for  the  concerns  in  this  study,  many  readers  may  be 
interested  in  a  different  criterion  or  factor.  Data  are  furnished  in  the  appendices, 
therefore,  to  provide  information  on  additional  criterion  measures  and  to  permit  assess¬ 
ment  of  the  effect  of  factors  not  evaluated  in  this  Btudy. 


1  In  thl»  taction  and  In  Appendix  B  the  rating*  of  flying  ability  are  reported  on  a  icale  of  0  to  100, 
obtained  by  multiplying  original  value*  by  a  factor  of  ten  (in  order  to  facilitate  data  analyiii). 
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In  Apfttndift  H  «  comparison  In  iwrovkivd  of  Ntmfiying  with  Minimum*  group*  for  til 
1 3  criterion  measure*  on  all  80  skill  categories,  The  following  statistics  are  provided  for 
etch  group  In  tabular  form; 

(1)  Mmii 

(8)  Standard  deviation 

(3)  Number  of  subjects  oom|to*ing  the  group-N 

(4)  Minimum  value 

(ft)  ftlh  percentile  value 
(ft)  10th  percentile  value 
(7)  Sftth  percentile  value 
(ft)  ftOth  percentile  value 

(9)  7ftth  percentile  value 

(10)  90th  percentile  value 

(11)  98th  pementUe  value 
(18)  Maximum  value 

The  percentile  distribution*  were  included,  since  they  were  regarded  as  highly  pertinent 
information  for  policy  planners.  The  mean  provides  a  single  measure  that  facilitates 
comparisons,  but  the  standard  deviation  and  percentile  distributions  provide  Information 
on  expected  variability  in  the  pilot  population  that  should  aiao  be  considered  in 
proficiency /CRF  policy  pinnning. 


SCOPE  FACTORS 

(1)  Fixed-Wing  Versus  Rotary-Wing  Aviators 

No  significant  differences  were  found  in  terms  of  actual  refresher  flight  instruc¬ 
tion  pilots  reported  receiving  after  the  episode  (see  Figure  6).  The  direction  of  the 
differences  was  for  fixed-wing  refresher  training  to  require  slightly  less  time  than  rotary¬ 
wing  refresher,  although  these  differences  did  not  approach  significance.  A  number  of 
other  comparisons  between  fixed-wing  and  rotary-wing  also  did  not  result  in  any  differ¬ 
ences  that  approached  significance. 

(2)  Length  of  Episode 

No  differences  in  flying  ability  (see  Figure  3)  or  in  hours  of  refresher  training 
(see  Figures  4  and  6)  were  found  between  periods  of  minimums  or  nonflying  of  12 
months  or  more.  The  large  variability  in  refresher  flight  instruction  for  the  six  nonflying 
pilots  (seen  in  Figure  6)  with  episodes  19  months  or  more  (values  of  IB,  5,  0,  20,  4,  and 
20)  precludes  considering  the  three-hour  average  increase  over  the  9-12  and  13-18  month 
groups  as  significant.  However,  at  6-8  month  episode  length,  both  the  loss  of  ability  and 
hours  of  refresher  training  required  are  significantly  (p<.05)  less  than  for  the  longer 
episodes. 

It  can  be  seen  more  clearly  in  Figure  3  that  the  lack  of  differences  between 
episodes  12  to  36  months  in  length  is  due  to  the  fact  that  almost  all  of  the  loss  in  ability 
that  is  going  to  occur  has  already  taken  place  by  12  months.  The  refresher  training  data 
generally  reflect  this  situation.  The  significant  reduction  in  refresher  training  requirements 
for  pilots  who  flew  minimums  for  19  months  or  more  does  not  have  any  evident 
explanation  based  on  the  data  obtained,  although  several  hypotheses  can  be  suggested. 
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Mean  Hours  Refresher  Train 
Actual  Flight  Instruction 
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(3)  Aviator  Rated  Flying  Experience 

Plying  experience  did  not  have  an  extremely  large  offect  (see  Figure*  7,  8,  and 
9).  After  three  years  of  experience  there  wai  a  general  trend  toward  lets  refreaher  training 
with  Increased  experience  (Figure  7).  Hours  of  experience  in  the  model  of  aircraft  used 
for  refresher  training  had  no  consistent  effect  (Figure  8),  Total  flying  hours  (Figure  9) 
indicated  a  trend  of  reduced  refresher  training  above  1,000  hours  for  pilots  who  did  not 
fly  minimum*,  and  above  2,000  hours  for  pilots  who  did. 

Inexperienced  pilots  (0*500  hours)  who  did  not  fly  required  less  refresher 
training  than  more  experienced  pilots,  and  for  pilots  who  flew  minimums  there  was  a 
trend  of  increasing  refresher  training  until  the  1000*2000  hours'  experience  level  was 
reached.  All  three  measures  of  flying  experience  showed  an  anomalous  reduction  of 
refresher  training  requirements  for  very  inexperienced  pilots.  This  may  be  attributed  to 
the  fact  that  these  pilots  were  closely  supervised  and  given  little  responsibility  until  they 
had  gained  more  experience. 

(4)  Proficiency  Level  for  Operational  Flying  Duty 

The  study  request  defined  the  required  proficiency  level  for  operational  flying 
duty  as  that  level  required  for  graduation  from  the  USAAVNS  (either  fixed-wing  or 
rptary-wing)  initial  entry  flight  training  course.  Although  this  definition  was  the  key 


Effect  of  Months  Rated  Before  Episode  on  Flight  Instruction  Received 


NOTE :  Figure  at  bottom  of  bar  ihowi  number  of  pilot!  in  group. 


Figure  7 
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Effect  of  Hours  In  Modol  Used  for  Refresher  Training  on 
Plight  Instruction  Raoolvod 
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NOTE:  Figure  at  bottom  of  bar  ihow*  number  of  pilot*  in  group. 
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Figure  8 


Effect  of  Hours  Flown  Bafore  Episode  on  Flight  Instruction  Received 


Figure  9 
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rating  anchor  In  tha  flying  ability  rating  teal*  used,  for  recall  of  refresher  training 
requirements  tha  criteria  ware  keyed  against  tha  pilot'*  own  experience  rather  than  'hi* 
more  abatraot  criterion.  Tha  criterion  cloaaat  to  it  waa  "Initial:  Ability  whan  initially 
rated  a*  a  pilot."  Thi*  criterion  ahould  average  to  the  average  ability  of  the  graduate*  of 
initial  entry  classes  rather  than  juat  under  the  loweet  passing  graduate  of  the  olaa*.  The 
two  other  criteria  were  "Actual:  Training  actually  received  bo  fore  resuming  operational 
flying  duties,"  and  "Pilot  in  Command:  Training  required  to  returns  pilot- In  •command 
flying  duties." 

Table  2  shows  the  comparison  of  refresher  training  requirements  for  these  three 
criteria  of  proficiency,  It  was  found  that  the  estimated  requirement  for  refresher  training 
to  regain  initial  rating  proficiency  was  slightly  more  than  that  actually  received,  about 
one-half  that  required  to  regain  pilot-in-command  ability  for  pilots  who  flew  minimum*, 
and  about  one-third  for  pilots  who  did  not  fly.  It  may  be  inferred  that  refresher  training 
to  regain  that  minimum  ability  required  to  graduate  from  on  initial  entry  course  should 
be  leu  than  that  for  initial  rating  ability,  since  all  graduates  when  initially  rated  had  to 
equal  (and  most  were  above)  that  minimum  ability. 

Therefore,  the  "Initial"  refresher  training  requirements  reportod  here  and  in  the 
skill-by-sldll  summary  table  in  Appendix  B  may  be  regarded  as  values  that  will  exceed 
those  needed  to  meet  the  defined  minimum  proficiency  level  required  for  operational 
flying  duty.  Although  it  is  likely  these  "Initial"  values  will  exceed  those  required  to 
achieve  "minimum  acceptable  graduation  ability"  by  100%  or  more,  the  slightly  lower 
"Actual"  refresher  training  values  are  suggested  as  a  conservative  estimate  of  this 
minimum  acceptable  ability. 


Tabta  2 

Refresher  Training  Required  to  Meet 
Three  Proficiency  Criterie 


Proficiency  Criteria 

Pilot*  Who  Flew 
Minimum! 
(Hours) 

Pilot!  Who  Did 
No  Flying 
(Hours) 

Actually  Received 

6.4 

6.3 

Initial  Rating  Ability 

7.3 

6.8 

Pilot  in  Command  Ability 

14.7 

19.6 

ANSWERS  TO  SPECIFIC  QUESTIONS 

(1)  What  type  of  aviation  skills  most  rapidly  deteriorated  during  periods  of 
nonflying? 

IFR  flying  skills  were  reported  as  dropping  to  significantly  lower  average  levels 
of  ability  than  VFR  skills  or  knowledge  and  procedural  skills  (see  Figure  3  and  Table  3). 
However,  since  the  average  level  of  IFR  ability  at  the  start  of  the  episode  was  also 
correspondingly  lower,  it  is  not  possible  to  directly  conclude  that  IFR  flying  skill 
deteriorates  more  rapidly.  Nevertheless,  on  the  basis  of  the  data  for  aviators  who  lack  the 
standard  instrument  rating,  it  is  concluded  that,  if  IFR  ability  were  improved  to  a  level 
comparable  to  that  for  VFR  ability,  it  would  deteriorate  more  rapidly  down  to  an 
asymptotic  level  equal  or  close  to  the  level  found  in  this  study. 
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Table  3  provide#,  for  pilots  who  flew  minimum#  end  those  who  did  not,  their 
ratings  of  their  average  ability  before  and  after  the  epiaode  on  the  20  typss  of  skills 
examined.  Skills  numbered  0, 1,  2,  and  3  are  overall  skill  categories  as  labeled  in  Table  1, 
and  those  numbered  la  through  3c  are  subcategories  as  labeled  in  Table  1. 

The  only  average  ability  ratings  that  come  close  to  falling  below  the  minimum 
acceptable  ability  level  of  3.0  were  IFR  skills  after  the  episode.  It  should  be  noted  that 
overall  IFR  skill  is  rated  lower  than  any  of  its  individual  component  skills,  a  situation  not 
found  with  VFR  or  Knowledge /Procedural  skills.  It  may  be  concluded  that  an  overall 
integrating  aspect  of  IFR  skill  exists  that  is  either  not  present  or  much  less  pronounced 
for  VFR  and  Knowledge/Procedural  skills. 


Table  3 


Ratings  of  Flying  Abilities  Before  and  After  Episode* 


Mlnimumt  j 

No  Flying 

Skill  Area 

Before 

After 

Before 

After 

0.  Overall  Flying  Ability 

73.0 

47.3 

70.6 

43.3 

1,  Overall  VFR  Flying  Ability 

76.0 

60.3 

73.2 

46.6 

la.  VFR  Basic  Maneuvers 

73.7 

51.6 

73.0 

49.8 

1b.  VFR  Cross-Country -Day  and  Night 

76.1 

56.2 

73.6 

56.3 

1c.  VFR  Advanced  Maneuvers/Operations 

73.2 

47.6 

71.5 

47.1 

Id.  VFR  Power  Limited  Operations 

74.4 

48.3 

69.5 

46.4 

1e.  VFR  Low  Level  Flight  and  Navigation 

73.2 

52,1 

71.5 

60.0 

lf.  VFR  Emergencies 

lg,  Army  and  Civil  Regulations  for 

73.1 

51.7 

70.7 

48.2 

VFR  Operations 

69.0 

52.2 

64.5 

46.0 

2.  Overall  IFR  Flying  Ability 

56.9 

34.8 

49.2 

30.2 

2a.  IFR  Basic  Maneuvers 

2b.  Army  and  Civil  Regulations  for 

61.4 

40.4 

55.7 

37.9 

IFR  Operations 

60.5 

41.6 

61.0 

35.3 

2c.  IFR  Terminal  Approaches  and  Departures 

60.2 

40.6 

51.2 

34.6 

2d.  IFR  Cross-Country-Day  and  Night 

62.4 

45.1 

54.1 

37.1 

2e.  IFR  Communications 

60.8 

42.1 

50.2 

36.5 

2f.  IFR  Emergencies 

59.8 

43.0 

50.1 

35.9 

3.  Knowledge  of  the  Aircraft  and  Preflight  Procedure 

3a.  Knowledge  of  Aircraft  Systems  and 

73.7 

52.0 

71.6 

50.1 

Performance 

72.3 

53.9 

70.9 

50.4 

3b.  Preparation  and  Filing  of  Flight  Plans 

3c.  Preflight,  Starting,  Taxi  and  Run  up 

70.7 

54.7 

66.3 

50.3 

Procedures 

74.5 

57.5 

71.9 

56.5 

aA  value  of  30  correipondt  with  the  flying  ability  required  for  a  minimum  pealing  grade  in  the  initial  entry  flight 
training  courte,  and  il  conaidered  the  minimum  ability  acceptable  for  performance  of  operational  flying  duties.  A  value 
of  60  correipondt  with  ability  aufflcient  for  assignment  as  a  pilot  in  command,  and  a  value  of  70  corresponds  with  the 
ability  of  a  completely  competent  pilot. 


(2)  What  is  the  extent  of  this  deterioration ? 

Figure  3  presented  a  summary  interpretation  of  the  average  extent  of  deteriora¬ 
tion  estimated  for  VFR  and  IFR  flying  skill  as  a  function  of  length  of  episode  for 


standard  instrument  rated  pilots.  Table  3  summarized  the  extent  of  this  deterioration  for 
each  type  of  skill.  The  extent  of  deterioration  may  be  inferred  by  comparison  of  the 
rating  category  labels  corresponding  to  the  before  and  after  rating  values.  Figures  10, 11, 
12,  and  13  summarize  by  percentile  distributions  the  rated  loss  of  flying  ability  with 
reference  to  the  minimum  acceptable  level  of  30. 

It  may  be  seen  that,  except  for  IFR  ability  (Figure  12),  only  a  small  percentage 
of  the  pilots  who  did  not  fly  minimums  dropped  below  this  minimum  acceptable  level 
after  the  episode.  For  overall  IFR  ability,  however,  it  is  found  that  about  one-half  of  the 
pilots  were  rated  below  this  minimum  acceptable  level  after  the  episode  and  some  even 
before  the  start  of  the  episode.  Separate  evaluation  of  standard  instrument-rated  pilots 
indicated  their  IFR  ability  after  the  episode  was  similar  to  that  for  the  whole  sample 
shown  in  Figure  12,  although  their  ability  before  the  episode  was  higher. 


Loss  of  Overall  Flying  Ability  During  Episode 
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Lots  of  Overall  VFR  Flying  Ability  During  Episode 


Minimum!  Only  —  —  —  75,0 


(3)  What  are  the  requirements  for  refresher  training  to  re-establish  the  aviators' 
original  proficiency  level  following  the  various  nonflying  periods? 

The  refresher  training  requirements  by  type  of  skill,  type  of  training,  and 
refresher  criterion,  are  tabulated  in  Appendix  B  as  means  and  percentile  distributions. 
Table  2  summarizes  the  overall  refresher  training  requirement,  which  averages  6  1/3  hours 
for  resumption  of  flight  duties,  and  15  to  20  hours  prior  to  resumption  of  the  duties  of 
pilot  in  command. 

Figure  4  shows  for  standard  instrument  rated  pilots  the  average  refresher  flight 
instruction  actually  received  and  that  required  to  regain  piloMn-command  flying  ability, 
as  a  function  of  the  length  of  episode,  and  Figure  14  shows  the  same  function  for  the 
entire  sample  for  the  flight  instruction  actually  received.  It  may  be  seen  that  no 
significant  differences  due  to  length  of  episode  exist  after  12  months  in  regard  to 
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i  refresher  training  requirements.  Figure  5  supports  this  same  conclusion  in 

I  bar-graph  format. 

|  (4)  Will  periodic  flying  during  the  nonflying  tour  of  duty  materially  affect  the 

|  aviators’  proficiency  and  reduce  refresher  training  requirements? 

The  comparisons  of  flying  minimums  with  not  flying  in  Figures  3-5,  Figures 
;  10-19,  Tables  2  and  3,  and  Appendix  B  all  provide  a  portion  of  the  answer  to  this 

)  question  for  various  types  of  flying  skills  and  refresher  training.  The  general  conclusions 

drawn  are: 

|  (1)  In  comparison  to  not  flying  at  all,  flying  minimums,  as  they  have 

j  typically  been  flown  in  the  past,  reduces  the  loss  in  ability  by  20%  (VFR  skill)  or  10% 

|  (IFR  skill). 


Lon  of  Overall  IFR  Flying  Ability  During  Episode 
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Loss  of  Knowledge  of  the  Aircraft  and  Preflight  Procedures  During  Episode 
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(2)  Flying  minimum*  has  a  small  (two-hour)  effect  on  the  refresher  flight 
instruction  needed  to  resume  operational  flying  duties  under  some  supervision. 

(3)  Flying  minimums  significantly  reduces  (by  5  hours)  the  refresher  flight 
instruction  needed  to  resume  pilot-in-coromand  operational  flying  duties  from  an  average 
of  20  hours  to  15  hours. 

(5)  If  periodic  flying  it  recommended,  at  what  intervolt  and  how  much  flying 
should  be  accomplished t 

From  a  cost  standpoint  alone,  periodic  flying  would  not  teem  to  be  a  desirable 
schedule.  Rather,  nonflying  followed  by  refresher  training  at  the  end  of  the  episode 
would  provide  units  with  the  most  proficient  aviators  at  least  cost.  The  data  in 
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Effect  of  Length  of  Episode  on  Actual  Flight  Instruction 


Appendix  B  indicate  60  to  80%  of  this  refresher  training  should  be  on  IFR  flying,  all  of 
which  could  be  in  a  synthetic  trainer  if  high  fidelity  exists  with  the  duty  aircraft  cockpit 
control  and  display  layout. 

It  is  estimated  that  the  total  refresher  flight  instruction  should  be  established 
initially  at  10  hours  if  initial  flying  duties  are  to  be  as  a  copilot,  and  at  20  hours  if  initial 
duties  are  to  be  as  pilot  in  command.  If  a  proficiency -based  rather  than  hours-based 
program  could  be  established  so  that  average  data  would  apply,  average  refresher  flight 
training  should  be  six  hours  for  copilot  duties  and  16  hours  for  pilot-in-command  duties. 
It  is  possible  that  these  hours  could  be  reduced  by  20  to  50%  as  experience  is  obtained 
and  a  synthetic-oriented  refresher  training  program  optimized. 

A  proficiency  training  concept  involving  very  low  cost  synthetic  IFR  training  is 
the  only  periodic  proficiency  training  concept  that  could  be  supported  on  a  cost  basis, 
but  no  equipment  or  data  pertinent  to  the  concept  currently  exist  within  the  Army. 

(6)  Does  flying  relatively  timple,  light  aircraft  contribute  to  proficiency  in  tophit- 
Heated  complex  aircrafts 

The  data  obtained  would  generally  indicate  that  it  does  not,  or  that  the  benefit 
is  quite  small.  As  indicated  in  Figure  20,  Insufficient  data  were  available  to  answer  the 
question  directly  for  pilots  who  did  not  fly  and  got  their  refresher  training  in  complex 
aircraft.  When  light  and  standard  (utility)  aircraft  were  used  for  refresher  training,  the 
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Training  Raqulrad  After  Episode 
Msxlmum  in  Pour  Overall  Skill  Cat#*orl#t 


direction  of  the  difference  was  toward  pilots  who  do  not  fly  needing  leu  refresher 
training  than  those  who  flew  minimum*.  This  is  suggestive  of  an  increase  in  refresher 
training  requirements  due  to  flying  minim  urns.  The  lack  of  the  anticipated  increase  in 
refresher  training  with  increase  in  aircraft  complexity  appears  to  be  due  to  the  fact  that 
pilots  of  complex  aircraft  usually  manage  to  get  at  least  one-fifth  of  their  minimuras  in 
the  complex  aircraft  used  for  refresher  training.  The  increase  in  refresher  training  for 
nonflying  pilots  from  light  to  standard  utility  aircraft  (from  4.0  to  6.8  hours)  is 
significant  (/>C.05),  however. 
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Training  Required  Afttr  Iplioda 

Ottmll  Plying  Ability 
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Psrgsnt  ol  Pilot*  (Cumulsllvs) 


Figure  tO 


In  Figure  21,  flying  minimum!  in  light  aircraft  is  found  to  increase  refresher 
training  required  by  1.1  hours  whon  refresher  is  in  light  aircraft,  and  by  1.2  hours  when 
refresher  is  in  utility  aircraft,  This  negative  transfer  effect  of  flying  minimum!  in  light 
aircraft  in  comparison  to  not  flying  at  all,  is  probably  duo  to  a  general  negative  transfer 
effect  (hat  would  be  expected  between  different  types  of  aircraft,  and  not  directly 
related  to  the  fact  of  using  s  light  aircraft  for  minimums.  At  least  the  negative  transfer 
from  light  to  light  aircraft  would  support  this  interpretation. 


(7)  IWiaf  it  the  comparison  of  refresher  training  requirements  for  nonflying ,  periodic 
flying  of  light  proficiency  aircraft,  and  periodic  flying  of  operational  aircraft t 

As  covered  in  the  item  above,  refresher  training  in  light  aircraft  was  reported  to 
increase  the  refresher  training  required  by  about  one  hour  over  that  amount  received  if 
no  flying  is  performed.  For  utility  refresher  aircraft,  refresher  training  was  increased  from 
6.8  for  nonflying  to  8.0  hours  for  minimums  in  light  aircraft.  If  minimums  were  flown  in 
utility  aircraft,  however,  refresher  training  was  reduced  to  6.4  hours.  It  should  be  noted 
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Training  fttquirtd  Aft«r  Iplsoch 
Overall  VMI  Plying  Ability 


Psrc«nt  of  Pilot*  {Cumulative) 


Figure  17 


that  for  utility  aircraft  a  large  percentage  of  refresher  training  was  in  the  same  type  of 
aircraft  uaed  for  minimum*,  while  thia  was  not  the  case  for  light  aircraft. 

Therefore,  it  may  be  concluded  that  flying  minimums  in  operational  aircraft 
would  reduce  refresher  training  requirements  in  operational  aircraft  by  at  least  one  and 
one-half  hours  in  comparison  to  nonflying,  while  flying  minimums  in  light  aircraft 
actually  increased  refresher  training  required  in  operational  aircraft  over  that  for  non¬ 
flying  by  one  and  one-fourth  hours. 
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Figure  18 
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Flight  Instruction  (Hours) 


Chapter  4 

DISCUSSION 


TRAINING  FOR  COMBAT  READINESS 

The  shape  of  the  flying  ability  retention  curves  (see  Figure  3)  has  major  implications 
both  for  proficiency  training  and  for  combat  readiness  training.  The  fact  that  these  curves 
generally  conform  with  the  retention  curves  that  have  been  obtained  for  Navy  jet  pilots 
and  laboratory  data  obtained  for  a  variety  of  types  of  skills,  permits  high  confidence  in 
concluding  that  retention  of  Army  aviator  flying  skills  is  generally  comparable  to  other 
types  of  flying  skills,  and  to  skills  in  general.  This,  in  turn,  permits  greater  confidence  *n 
conclusions  through  application  of  the  much  more  extensive  general  literature  on  reten¬ 
tion  and  reacquisition  of  skills. 

With  respect  to  combat  readiness  training,  for  which  the  minimum  objective  for  an 
aircraft  crew  is  around  the  6-  to  7-level  on  the  flying  ability  scale  used  in  this  study,  the 
steeply  dropping  part  of  the  retention  curve  applies.  It  is  an  obvious  conclusion  from  this 
steep  initial  drop  that  frequent  regular  practice  is  required  to  maintain  flying  skills  at  or 
above  this  high  ability  level. 

For  proficiency  training,  however,  where  the  purpose  is  to  provide  a  unit  with  pilots 
of  at  least  3-level  and  hopefully  5-level  ability,  the  lower  asymptotic  part  of  the  curves 
apply.  For  VFR  skill,  the  asymptotic  level  around  4.5  indicates  that  most  pilots  who  do 
no  flying  should  be  equal  to  or  better  in  flying  ability  than  typical  initial  entry  course 
graduates.  For  IFR  skill,  however,  examination  of  Appendix  B  indicates  that  the  average 
pilot  has  about  one  rating  unit  less  flying  ability  after  a  minimum  or  nonflying  episode 
than  he  had  when  he  was  graduated  from  his  initial  entry  flight  training  course. 
Examination  of  Figure  3  supports  this,  with  the  average  IFR  ability  asymptote  very  close 
to  the  minimum  acceptable  3-level. 

The  fact  that  IFR  ability  is  also  very  close  to  this  level,  even  if  minimums  are  flown, 
suggests  that  a  larger  amount  or  a  better  quality  of  proficiency  flying  is  needed  to 
maintain  IFR  ability  significantly  above  the  minimum  acceptable  3-level.  There  are  a 
variety  of  indications  that  improvement  in  the  quality  of  proficiency  flying  could 
improve  IFR  ability  substantially.  Less  emphasis  on  “boring  holes  in  the  sky,”  which  has 
been  typical  of  much  of  the  past  proficiency  flying,  and  more  practice  in  difficult  IFR 
procedures  could  improve  the  situation  significantly.  Effective  use  of  good  synthetic 
training  devices  could  also  alter  the  situation. 

The  fact  that  little  additional  loss  in  ability  reportedly  occurs  after  six  months  of  no 
flying,  however,  indicates  that  additional  nonflying  time  will  be  obtained  “free”  in  terms 
of  refresher  training  requirements.  Rather  than  fighting  the  steep  part  of  the  retention 
curve  as  combat  readiness  training  must,  proficiency  flying  policy  should  be  arranged  to 
exploit  the  level  symptotic  part  of  the  retention  curve. 


LEAST-COST  PROFICIENCY  FLYING  POLICY 

The  shape  of  the  retention  curve  clearly  dictates  that  the  most  economical  pro¬ 
ficiency  flying  policy  for  periods  in  excess  of  six  months  would  be  one  that  eliminated 
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proficiency  flying  entirely,  followed  by  refresher  training  just  prior  to  resumption  of 
operational  flying  duties.  This  would  take  advantage  of  the  asymptote  of  tho  retention 
curve,  and  by  massing  refresher  training  just  prior  to  operational  flying  duty,  would 
assure  maximum  transfer  where  the  steep  port  of  the  curve  applies.  It  should  be  noted 
that  this  refresher  training  should  be  given  after,  not  before,  any  enroute  delays  and 
leave,  since  a  month  or  six  weeks'  delay  in  the  steep  part  of  the  curve  would  result  in 
substantially  less  transfer  of  training. 


LOW-COST  SYNTHETIC  TRAINING 

There  is  one  possible  proficiency  training  option  that  might  alter  the  above  conclu¬ 
sions  regarding  most  economical  proficiency  training  policy— that  of  very  low-cost 
synthetic  instrument  training  in  devices  having  high  control  and  display  layout  fidelity 
with  that  of  the  subsequent  duty  aircraft.  This  would  have  to  be  a  very  simple,  reliable, 
low-power  device  that  would  operate  without  instructor  support  and  be  feasible  for  ubo 
in  almost  any  Army  unit.  To  be  cost-effective,  it  would  need  to  operate  at  around  $5  or 
less  per  training  horn,  and  devices  that  should  operate  well  below  this  value  appear  to  be 
feasible  with  current  training  and  device  technology.  The  feasibility  of  this  cost  goal  is 
indicated  by  a  “personal"  genen.1  aviation  fixed-wing  training  device,  now  being  marketed 
with  training  program  tapes,  thav  sells  for  about  $1,000.' 

The  tradeoff  functions  relating  training  value  per  training  device  cost  unit  do  not 
exist  fqr  this  type  of  device  in  the  Army  training  context,  or  for  other  concepts  between 
this  and  highly  sophisticated  training  devices  such  as  the  Synthetic  Flight  Training 
System  (SFTS).  It  is  likely  that  the  $1,000  device/program  could  provide  much  of  the 
needed  instrument  proficiency  training  very  economically  if  it  could  be  developed  for 
Army  aircraft. 

If  a  set  of  aircraft-specific,  low-cost  training  devices  were  developed,  along  with  a 
training  program  for  their  use  by  experienced  pilots  who  need  to  maintain  or  improve 
their  flying  ability,  then  a  cost-effective  proficiency  flying  program  that  would  signifi¬ 
cantly  improve  overall  flying  proficiency  and  reduce  refresher  training  requirements  might 
be  possible.  Perhaps  such  a  cost-effective  proficiency  flying  program  could  be  developed 
using  a  family  of  low-cost  and  sophisticated  synthetic  training  devices  or  perhaps  actual 
aircraft  together,  while  it  is  very  unlikely  that  a  proficiency  program  cost-effective  with 
excusal  plus  refresher  training  could  be  developed  using  only  a  sophisticated  training 
device  or  actual  aircraft. 


GENERAL  CONCLUSIONS 

The  results  of  this  survey  show  that  the  form  of  the  retention  curve  for  flying  skills 
is  similar  to  that  obtained  for  most  other  skills  studied  in  the  laboratory.  Initial  loss  is 
rapid  after  training  or  experience,  with  most  of  the  loss  occurring  within  the  first  year. 
For  flight  excusal,  periods  beyond  one  year  are  obtained  almost  free  in  terms  of  refresher 
training  costs. 

Instrument  flying  skills  deteriorate  below  a  minimum  acceptable  level  of  flying 
ability  for  performing  operational  flying  duties  within  one  year  for  about  one-half  of 
Army  aviators  whether  minimums  are  flown  or  not,  whereas  contact  flying  skills  remain 

'ATC-510  Simulator  by  Analog  Training  Computers,  Inc.,  and  Coordinated  Instrument  Eating 
Program  developed  for  it  by  Jeppeson  and  Company.  Mention  of  various  equipments  or  products  does 
not  imply  endorsement  by  the  Department  of  the  Army  or  HumRRO. 
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above  thia  minimum  acceptable  level  whether  minimums  are  flown  or  not.  Considering 
probable  transfer  of  instrument  training  to  contact  skills,  most  proficiency  or  refresher 
training  should  be  devoted  to  instrument  flying  skills.  This,  in  turn,  makes  synthetic 
instrument  training  devices  prime  contenders  for  the  most  cost-effective  proficiency  or 
refresher  training  technique. 
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Appendix  A 

HEADINGS  OF  BACKGROUND  INFORMATION 
AND  FLYING  EXPERIENCE  ITEMS 


Preceding  page  blink 


Parti.  BACKGROUND  DATA 
2.  Name: _ 


1.  Date: _ 

3.  SS  Number: 


4.  Rank: _ 5.  Branch: _ 

(e.g.,  Armor) 


6.  Age: 


7. 


8. 


9. 


10. 


Civilian  Flying  Experience: 
a.  Fixed  Wing  Single  Engine  Hours, 
c.  Fixed  Wing  Instrument  Hours 


b.  Fixed  Wing  2  or  4  Engine  Hours . 
d.  Rotary  Wing  Hours - .. 


If  you  have  experienced  a  NO  FLYING  EPISODE  of  six  months 
or  longer,  give  the  starting  and  end  dates  of  the  episode. 

If  you  have  experienced  a  MINIMUMS  ONLY  EPISODE  of  six  months 
or  longer,  give  the  starting  and  end  dates  of  the  episode. 

If  you  have  experienced  a  NO  INSTRUMENTS  EPISODE  of  six  months 
or  longer,  give  the  starting  and  end  dates  of  the  episode. 


11.  Estimated  total  synthetic  trainer  hours:. 


Start 

End 

Start 

End 

Start 

End 

Part  II.  CHRONOLOGICAL  ASSIGNMENT  OUTLIN'  SINCE  BECOMING 
A  RATED  ARMY  AVIATOR 


INSTRUCTIONS— For  each  major  assignment,  provide  the  information  requested  by  column 
headings. 


Starting 
Date  of 

Length  of 
Aaoign- 

Type 

Country 

Type  of 
Million 

Type  of 
Aircraft 

Eliti  mated 
Avg.  Houri 

Assign- 

Assign- 

ment  in 

of 

or 

Flown  Moil 

Flown  Moit 

Flown  Per  Mo. 

ment 

ment 

Montha 

Unit 

State 

Frequently 

Frequently 

VFR 

IFR 

Part  III.  SUMMARY  OF  GENERAL  FLYING  EXPERIENCE 


INSTRUCTIONS— Enter  the  information  requested  by  the  column  headings.  Complete  column 
4b,  4c,  or  4d  only  for  the  type(s)  of  episode(s)  you  have  actually 
experienced. 


1. 

2. 

3. 

4.  Enter  Total  Hours  and  Total  IFR  Hours  in  Each  Type  of 

Aircraft  Lilted  in  Column  2 

b. 

c. 

d. 

Lfart  Aviator 

At  Start  of 

At  Start  of 

Rating!  and 

Enter 

■ 

■ 

At  Start  of 

MINIMUMS 

NO 

Aircraft  Qualifi- 

Type  of 

Enter  Date 

■ 

NO  FLYINO 

ONLY 

INSTRUMENTS 

nations  in 

Aircraft 

Rating  or 

Episode,  if 

Episode,  if 

Episode,  if 

the  Order 

in  Which 

Qualification 

ETBSSjuS 

experienced 

experienced 

experienced 

Obtained 

Obtained 

Obtained 

K223I 

laU 

Total  IFR 

Total  IFR 

Total  IFR 

Preceding  page  bint 
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Part  IV.  PJLYINQ  EXPERIENCE  BEFORE,  DURING,  AND  AFTER  EPI80DE8 
OF  NO  FLYING,  MINIMUMS  ONLY,  OR  NO  INSTRUMENTS 


INSTRUCTIONS— 1.  Complete  this  part  only  lor  tho  type(i)  of  epUoda(a)  you  have 
experienced, 

2.  For  each  type  of  .^rrraft  lifted  In  Column  1,  enter  the  total  and  1FR 
flying,  if  any,  during  the  period!  defined  in  Columna  2  through  7 


Type  of 
Aircraft  Flown 
In  Two  Year* 
Before 

Episode,  During 
EpUode,  or  For 
Refreeher 
Training 


Flying 
Experkinoa 
In  12  Month 
Period  34  to 
13  Month* 
Before  Start 
of  Epleode 

TSuTTTFir 


Filing 
Experience 
in  6  Month 
Period  13  to 
8  Month! 
Before  Start 
of  Epioode 
Total  ilWT 


Flying 
Exporlenoe 
In  3  Month 
Period  6  to 
3  Month! 
Before  Start 
of  Epiecdt 

TSuflW" 


8. 

Plyln* 

Experience 
in  3  Month 
Period  Prom 
3  Monthi 
Before 
Epiiode 
Until  Start 


riylng 

Experience 

During 


Refreiher 

Training 

After 


i 

I 


Appendix  I 

MIANS,  STANDARD  DIVIATIONS,  AND  MtCINTIL* 
DISfRItUTIONS,  IY  SKIUS  AND  CIMTIftlON  MIASURIS 

Th«  flying  ifcllti  and  orltaclon  maaauroi  uicd  In  this  Appandix  art  daflnad 
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SKILL  1.  OVERALL  VFB  FLYING  ABILITY 
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SKILL  2.  OVERALL  IFR  FLYING  ABILITY 
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SKILL  3.  KNOWLEDGE  OF  THE  AIRCRAFT  AND  PREFLIGHT  PROCEDURE 
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